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partial valencies at the ends of the conjugated systems; and
in each of these cases there has been optical anomaly of a well-
marked type. In the benzene ring, on the other hand, owing
to the completeness of the conjugation, there is no free partial
valency left at any point. Thus benzene stands in a class by
itself and its refractive power could hardly be expected to
follow the same rules as those which suffice for ordinary un-
saturated substances.
6.  Magnetic Susceptibility.
When bars of iron and of bismuth are suspended between
the poles of an electromagnet, it is found that they swing into
a position of rest at right angles to one another ; and metals
other than these exhibit the same kind of differences in their
behaviour. Metals which comport themselves like iron are said
to be paramagnetic, those which resemble bismuth are termed
diamagnetic.
Not only elements but compounds also display this sensi-
tiveness to the magnetic field's action; and measurements of
the phenomena are obtainable by means of the following ap-
paratus. A tube is placed vertically in a magnetic field and
filled with the liquid under examination. On turning on the
electromagnet which produces the field, it is found that the
meniscus of the liquid either rises or falls in the tube. With
the current on, the level of the meniscus is brought to a fixed
point; after which the magnet is demagnetised; the liquid
falls or rises slightly in the tube; and the new level is read
off. The extent of the change gives a measure of the influence
of the magnet upon the liquid.
Magnetic susceptibility is in the main an additive property,
like refractivity; so that constants can be found for the atoms
of various elements. Thus Pascal1 assigned the following
values to some of the commoner atoms : H = - 30*5; C = - 62'5;
F - - 63-0; 01 = - 209-5; Br = - 319*2; I = - 465'(X In
each case the constant is multiplied by 10 ~7.
As in the case of refractivity, the value for oxygen varies
according to the manner of its linkage. When combined with
two hydrocarbon radicles, its constant is - 50 x 10~7, tto
1 Pascal, 'Bull. soc. chim.t 1911, 9, 6.